Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2003-317298 
(43)Date of publication of application : 07.11 .2003 



(SDlntCI. 


G11B 7/135 
G11B 7/095 
611B 7/125 




(21)Application number : 2002-112164 


(71)Applicant 


ASAHI GLASS CO LTD 


(22)Date of filing : 1 5.04.2002 


(72)Inventor : 


NOMURA TAKUJI 






MURATA KOICHI 



(54) OPTICAL HEAD DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a device in which 
occurrence of astigmatism is suppressed and coma 
aberration due to disk tilt can be corrected though 
optical axis deviation occurs between a phase correction 
element mounted on an optical head device and an 
objective lens. 

SOLUTION: As the phase correction element mounted 
on the device, the phase correction element is provided 
which has: a pair of transparent substrates having 
transparent electrodes formed on the surfaces thereof; 
a liquid crystal layer inserted and held between the 
transparent electrodes; and, on the surface of one of the 
transparent substrates, a plurality of coma aberration 
correcting electrodes 31, 32, 33, 34 and 35 for 
correcting coma aberration and lens shift correction 
electrodes 36 and 37 for generating a phase difference 
for correction according to the deviation of the optical 
axes of the objective lens. The phase correction element 
is mounted on the optical head device. 
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I*. 3TJ|X^^«iE-r4fc«>CD«a<i©a^i|X^*ijE« 
fg±$-B-^fcAa)Ur^X->7 h*fjE«®3 6 j3j:t/3 7 
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d>J5:<i:*-:^roSWSffiaSlcli. ziVJRM^ffiiE-r 
(Di4ffl^A<}ttt<4a(= (t * 3 ^ JlX^^J-^U roiiffla t H 

s. 

[0001] 

jt'v-; K«si=ii-r*. 
[0002] 

3Sa>;l^fi$CDa)7 8 O nm^y tSl^e 6 O nmi: L 
fey. j^iaur^XroigPa (NA) $CD©0. 4 5J: 
yt^^t^O. 6~0. 6 srcLTJfeT-f X'J^ffiilcjft 

[0 0 0 3] LA^L. 5te3Sa)^jK:g<b-V'?*!|au:^X(D^ 
NA<bA<ISH-^» 3tx<X^®A<3tW(zS*LTttftJ:y 

[0 0 0 4] ^-('X'i'5=^yU h<DI<F^fl:*</jNS < JS^Sfi 
tolc. 3t^-y KSS<Da3t!^14*<SS'(bLT«#fl)SS^f5S 



[OOO 5] -OO^SCt Lr. 2tt»i«oi=«t!i-r<s« 

LA'»L. Z<J)m.1S\t5-Ati[t.T^'7-3.^—9<h 
[0 0 0 6] ^fcSijO^iCt LT. MtlUl/XtStili: 

[0 0 0 7] m7L\t. SffiltiE^^^ffll^TT^-f x;;^ 
;u K $*iiE-r-5±IB©*ijE^3Slz!^BB¥ 1 O - 2 O 2 6 

^UhftlcJECrag^b^i*, COJB*ff*a)aE<blcj:y56^ 

[0 0 0 8] 

[0 0 0 9] ZI7i|R^1tJEIcj3t^T^>Xex7 h 

a*<:*:*<sfe<b-r-5. ifi^, WffifBafl>1S®S'fbA<Jtff 

[O O 1 o] 

3E<b*-l*«{iffl*fjE^^-t. at®^3t^b*-t+€)fc46<D« 
«jES«^^:A<J^fi^*^^rL^«zi:$i^«t■r«it^•y K 

s^a$£i^-r«. 
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[OO 1 1 ] *fcs SiIi2U>Xe/7 HffliEmfiiOlfriBti 

^^flja)(atgMA<3t«i!i<aei= it ^ = t Jis^^j-flicoeffiM 

[0 0 1 2] ^??,»c. ttrIB*!l»ttlE«^#|g(*. U>X 
[0 0 1 3] 

lie D^fcliD V D JjEi:<;53t7^^ 8 Ictt^^lEai. 

& ffitj u fcjt i*^j ^ I* /-fx p <f ^ A 5« -f z^'roiijt e- A 

X^'J-y^ 2*3liaLfc«, 3'J/— hH/X3l=J:y 

tSs^SiSL. ;a:t±.if57— 1 1T?9 0° ^iRilzSlt 
T^^^iX— 4e 7lzSS*+tfc*H«!l^>X6l=J: 

[0 0 1 4] «3fe**lfc3tl*3tx-rX'> 8lcj:ysit* 
!»1««IL/>X6, a:*,±lf5^-1 1. 4»<D1iKg« 

5, e<a*iiE«^4, 3yp»-hu>X3$iii2fejtst 
i4jaic3iiaLfc«. M3te-Ax:/y -y^t 2(=*yiHiST 

**i3t«Wll9lrAlfr-5. «tr5E<D##t*:U— 1 A^t, 

^;a>si±i=!a®**ifcWffli=<feys«*ifct*aEsi**i. jt 

«im» 9 ic J: y SB^If C t ^ ^. 

[001 5] -y^ 2tt^j^«(i3ttt<7> 

Tt^Pi^'^A^filx-Cfcy, (B#f^l=MA<fc 

9l=S<o 3ttittlS9J:yf&P.*t*3t'x^'X<;a>«ijK.lf 
S^«#©!SfiA<ftSii:<fSJ:5l=, •|4ffi1iE«^4l- 

iR]itTfy{siiaEf§^#is-eifc«i44a*|jE^^-«ijfiNiiHiK 1 
o(=j:ysi£A<tu^$ih..s. ^^^JEm=f■9)imm»^ o 

&ys ■taffi«iEm^-4(omffii=EPin-r-5iisfl*n=^<b-r 

[0 0 16] 55?(C*|gMI=S3L^Tfilffl-r«<a*iffljE*^ 

(D«^^|gI3$fflt^-cl^^l^■ri., mm&m2^ a. 21 

b •pij If X 7K=^ ->m<SBi ^ ± Jfi^i- i: -r •S v-yu« 2 
2l=.fcy}t«**t5aa-tr;U*J&j5KLTL^.5. SBBSffi2 
1 a, 2 1 bl=l*. ^r^X. T^^y^l'^Wffl, X7K**> 



ffl-r*«^icoixrSieB-r4. 

[0 0 1 7] i^—JV^2 2lZitm7HtiS=yy^m<DX^— 

i*s P«3^ffla®A^e.Ba2 4 a. •^'j^jjcif^ifig^j't-r 

•Sllfijt)li2 5 a. iB|B]K2 6 a A^CromiZ. ^fz.i5=j7. 
ttlE2 1 bOi^figaslzli, I^{9JS^]!)^^^«|2 4 
•>y:^'EEH$±Jie^^-r«$&l|glS2 5 b. iB[Rll92 6b 
A<w(Dllllc1ftffi**lTtx*. jftffl-b^KOnffilJSBlCttS 

[0 0 18] mm2 4 aliBfil5lt±3gS2 TdV i^^'^-^ 

J:5/^5'— i'i^^^Fi^^TL^^. *fc«® 2 4 b l*±iEa) 
*'&<t:$«SLfc»mi4X'<— y-|zJ:y:tf^XS«2 1 

a±icj^fiE$*tfc«@2 4 a tamwics^iLTasy. 

Lfc*<-3T. Be2 4 bl*affi5imSiJ2 7-CfillSlilfCj: 

ffi2 4 b tmmz 4 a i:A<->— ;u*r2 2 <!:ffiLTl>«>4i 
^■A<^^F4^-c^,^^i:t^A<. iHt®i:¥ff^fi'-;u«tl*SU 
-Cfc y MB«il*S14xK— y-^ii i:TS«fi<il=»«**v 
Tl^^. jSB^-lr;H>Jgpicl4jRSA<^tt$^tj«S»2 3 

**vT*jy. @3i=^Lfc«a^j'^2 8 1*, -:f5n\zm 
iRi*+if=7n^i:;=.TXEi^<Dtt«iicfc^, ■ffifflSFti'S^ 

Sl*-r •< X-^U-f !fe4fT»fflt^ P.ttTl^'S^'-^T^ -f 

[O O 1 9] ffi(5lK2 6 a, 2 6 b<D*t#4i: LTI*, ?S 
fliJ-T-2 8<D:^Uf^;b hftA<2~1 O' tJtC*Llf»*L 

<» TKu-f s Kig$ia2<ott®i=ipff-es^:)5tR)i='5e 

l\ n412 4a, 2 4 b a>^SIiigiS$A<!et^:^A<M^ 

[0 0 2 0] Ja±l*^i^ifflJE«^*fflL^raRffi$K^b* 

p^^A$fiffiffiiE3S^4i=aM-r*cticj:y, a^g 
« 5 ^tsafe e-Ax yj':/^2 nmn^^nrnJEm^ 4 

[0021] *fctt*BffliESR^-4l=, I118T»?-^3tSi<0 
□ fiJEH^Cif^aSL, ^fc:tf^X»«2 la, 21b 

(Dis=7x&mzumM^)'bi±^i)\ *fci*tey$*7-&y= 

^^XStE^ ^? Clcajf-rWi J:L>, 
[0 0 2 2] J>Jl=*«B3l=i3lt«iaffiffijE«^*fflt^r 

;jSiiJKS$**jE-r-5^a(-oixrM'<-5. i§l4l*7'-fX 

^?^;i/hftA<i° izfci,^r«i^-r-53-7iia^»=fli*5i-r 



(4) 



4$^ 2003-31 7298 



0.6 5. Jt-T-f X^7J1$6<0. 6mmT?fe-5o ^-^JlXS 

I* as S A * *{4 i: L T # * cr 1 1 z a L T fc o 

[O O 2 3] gl1l^4:fll^l=feMt<&^4iffl:E^^(Om@ 

lRl-Ci&*7-r-f7';U*f^ (E!*Xt4«):^|n]) O-r-fX'i^ 

*}-ilJ**lfca7JliiMffliE«113 1 ~3 5 33J:i;u>Xi/ 
7h1fjEB«3 6. 3 71*. H3l=C«*Lfc«i<BffijE« 
•¥-rt§Pa)Bffi2 4 a*f=l*2 4 b^. Uir V^iVfy-y 

[0 0 2 4] KA^'Srt^ift^, ■r'S:t>"feia 1 «) 

L^-5«-&rci*. =iTiiR^*fjEm«i3 1 ~3 5izj:y^i: 

Sfctolc. x-fX^??^;!. hlcJ:yf6^-r-5aVi|RM^a 
fiJ:<lijET»^«. M»fi«ll=(*, 04(D=»VJttll^J-flii: 
^ L t^:^^ * ■^S*K©??^$ C -5 J: 

aVJRM*fiE«®3 1 ^3 5(DJKttS3t«>, JS«] 

[0O2 5] ig5(*ttffiffliE«?-A<SB^-r«>fct«!lU>X 
ffirt<D&tiM^^flJ*m2CMl=^LfcLfcgl-Cfcy. 

spi*zj viixs4iiE««i 3 3 *igia-r-53tfci^ ciaie^se 
^^-t±sa@. ^S[$siii*=i7iisM4iiEms3 3$sjs 
-r«jtea}^ffi<i:yjiA//£ii4i$ls±$-&«se. n^y 
spiin vnxs«iE^«i3 3 ^sja-rs3fe<Dti*a<fe ysti 

[0 0 2 6] Ui/X«>7 hA<>5:L^«^ (05 0) (a) ) 
■CI*. lx>X->-7 hffljEBS3 6. 3 7l*3-7J|JlS«jE 

B@3 3i:|^i:effl*|r<c;h-«J:LX(0-e. 1^ CBH^W 
J!)D-r;h.l*«fetV 3TMiESffi3 1. 3 2. 3 4. 3 5|C 
I*. •r-('X^?5';uhlcJ:y|6^Lt=a-7JlxSai=J£Cr 
tikffiiS$£1b-C 3 1=. =i7J|KiSMj£tt@3 3<!:l* 
MJEE-San^giSP-r-S, El4f=^Lfc=i7J|X^^J'^A^ 
&. aVJR««iEm®3 1 i:3 5. *> J:t;zi ^HKSffl iE 
m>S3 2^3 40!>J|X^&l*«l;t3t^Lt^fc«>. ^t<nW^ 

[0O2 7] ^-T-f T;U:^l6]|=U>Xi/7 hA^^Cfzli 

hfilCtEi:-CU>X'>7 hffiiE?i«3 6. 3 7l=a7J|X 

M1iiEmffi3 3i:l*S^t-5mJI*EP*n-r'5. El 5 (7) 

(b) i*xwroiE:^isii=u>x->7 hA<±i:f=«-&-ej& 

y. U>X*>:7 h4|iEB«i3 6. 3 7(=a7iIXSffiiEm 
fii3 1. 3 5 t|geSro«li*EnAnLT. =i7i|KS«iE 

[0 0 2 81 C0)«^. U^Xv/7 h4fiEtti®3 6. 3 
7(ci*Lra«>Ei:mff*EP3!ia-r-5ci:lcJ:y. Sffi3 1 

~3 7icj:yf!±-r-5fiffl»flTi*. u>x*>7h*<±i: 



[00 2 9] •r^ct)^. :*:»B^(=fcMti)<il4a*SjE^?-* 

^. l^^l::. Xl4a)m^[6}|cui/X*>7 h*<±i:fcJi^ 
(05© (c) ) Ic33l,\-C=t. U>X->:? hffiiEmfil3 
6. 3 7lC3-71ttMltiEaa3 2. 3 4i:^gfi<CaiE 

[0 0 3 0] Ui/Xi/7 hMlES^S 6. 3 7a)JKfiEtt 

SI*. =iviteM^j-fljA<u>x->:? hicfeyi^^njiat^p 

«C4:*ffl«l|-r*fc«!>l=. 3-7J|XiSa)*|^-Cfc«^-T-f 
T;i.:i^lRll=jaoTiBa-r-5 w i:*<St3am6<)(z|f jSjIX^ 
(D56^*<ffl]K.t,*t-5f=«)lc»*Lt^ *t>lc. las^ffl 
L^fcJiiea)SiiBT?KE'<f-«fc5l=. U>X*>7 hA<^fL^Jg 
^Tl*. U>X5/7 K«ffil*3fc«iSii«a-7JRIIfflIE® 
fil3 3<t|^i:«E$EPttl-r-5fc«)» 3-7JDl^«iEmffi3 

3i:snataBQ$}^jiE-r-5. 

[003 1] UfcA^or. L/>X->7 h1*jE«ffi3 6. 
3 7 ©JgfifcttSI*. ig4l=*Lfc=|-7lDlS^J-:<&l=i3l\ 

T. 3tiiii<aBa)<4fflMi:iime<ii-s?Lt^a*a^^:t-r-5 

««l=}^nE-r«CtA<»^LL^, ■giJxl*. iailz«iJ5^L 
t=SMl=fel^n*. 37J|XMffliEQi@3 2&3 5<Drs1. 

^y-=i*a7Jix£MjEfie3 1 ^ 3 4a>n<oisiie3!i<4s^-r 
l=fcyA^•^3tttlc|iL-c^^^!|i©^i«l=fc•5, a 4 

A^&We.A^J5:J:dl=. C©fi«<J!)<iffl^l*tiiE-r«a v 
j|KS^^a>S^«kffiS (i^t«a>S^iiA/f£l»i^^. i^fi 
a)«ta^fcSP^J-t<D<4ffi^) ©3 0%SSlill*)T?fc;h. 
I*. HKMlcSf Ut^t LTJ:l^ 
[0 0 3 2] *fcCfl>fS«a)<atB. f ^i:t>^U>XS/7 
h^IEm«i3 6. 3 7(7>i&ill*. »!Kgu>Xli (Hllfi 

IS) iS®a)o. 6f&<Dii;s$*-r*n«)m=fc-5c:<!:j!»< 
J^f*LL^o o. efgi Lfca)l*U>Xi/:7 hA<ai^LT 

l^^<c i^«^ic fea^-c t »eiiKMa>%^$«iftii-e $ c ^ 

1= <):•&« 

[0 0 3 33 23HIC. U>XS/7 h1ifiE«^l3 6. 3 7(0 
mAa«J£a}giJ$eiHBI=^^-r-&. a7i|K^ffijEm«l3 3 

i=i*SJ|iiiEt -fS. a^ilX 

^*SlEm«l3 1 i 3 5. *J*i;aVJ|RMffliEmffi3 2 t 
3 4 (CI*. Vc+^^e- *5<fct;Vc-AV05^-+l^ 
*tEPJa-r-5. wCit?. A V 0l*-r-f X<7f^;u h^llcf&C 
Tl6<bf -SavJlJlS^fijElill-Cfcy. T-f X^/^^yi/hlc 
<): y L a V liRM (0 ^ 5f lc«tte]t^J L fc 
4. ;ic-c. A V 0 tT^-f x^^yu hioF^icJtffiJIlfig 
$#^f=«>l=l*. nS$iJ{iNi|SQAt,%S0)i^tfiM«i£!t$1£ 
l=feMti>g[]^^Jiei=fe*ll*J:<. «4xlf. jimmiEVc 
$«^1S^}K«1^CD tf'CABHIz -5 J: 5 IS^-mi* J: 
[0034]— U>Xi/7 haiE®ffi3 6. 3 71= 



(5) 
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tk^Btrtiii. (1 ) SEA^fiEjl-r-S. 
[003 5] 
[ft1] 

AVs=fl X £ X A ( 1> 

[0 0 3 6] L/>X*>7 hJi^JEtLMi^ (e=0) iZliA 

vs = otni:y» hi«ias3 6. 3 7icr* 

[0 0 3 7] ^iz-mt LT. •(a<ei«iEm^*3t'v:y K 
SSI-US^ iiit?«^(=^±-r -5. Jisaa^afceH Ltz U 

LT, h«>i^#*]EU<«IEL'S:A< 
& -r -r ;^ f=^;H>ffiiE 5 i: A<-C ^ -5. 
[0038] h^-y+^^^-y— 7t?ICj:«U>X 

i!l6«lJ=J»Jl$-l±AVsS3E<b$1**ttf*t^o 
[0 0 3 9] 01 (=^UfcS«i/«$— >(D««ltt. 

iEm=f-umm&(D&y^^7. htsiifo^mzMLxmmiz 

lStbi>tztbiZlt. =i71|XMtiiEm«i3 1 , 3 2$4Bftl^ 
* W-r -SlSaro ttM '0 R M iciBJiJ * 4if=« jaic L 

y|g|2)lE]%ii)<|g$llc^<&nf ^(0^S3!i<^ C^li^^ 

[0 0 4 0] ±iafl)IJilBt?l*, U>X*>7 KMiE 

m«36, 3 7(=Pi:BlE$EPJ}n-r-5t LfcA^s 

u>xi/7 h«iE*ft7fci«>i=, ^^(ommizmui)^ 

[0 04 1] 01 lc5^Lfc«iJ-ei*, a ViRSIiiEmfil.!: 
[0O4 2] ei±a)J:5l^. 2fc«|^|zi3(t-5tlfflltjE* 



^•Clt. =J-7i|R^ttiEmffi3 1 -3 5lZUi/Xi>7 hffl 
iEmJl3 6. 3 7*#3!lDLC*t*5B«ICftlW-r-5Ctl= 

h ic J: S a -7 JIRM *«jE-r S C t A^-C # -S fctolc. 
[0 0 4 3] 

[0044] <v KSMOjtMJfiSli 6 6 O n m, 
I^Ui/XON A(*0. 6 5, egl*3. Omm-Cfc^., m 

3 Lfciiffltf jE^T-oBfSBiTjfe y , mm 

4 alcttiai l=5«-r3-7JlXill«iE®fil3 1 ~3 S 
U>Xix7 h-ffijE«fii3 6, 3 7*<SlBSffia)|^- 

6, 3 7 ©J^fiEmai*, 3ttt^(ti'CAfr-SItgA<1 . 8 

[0 0 4 5] seg«®2 4bici*, meizw^-r^ 
®JiKMffliEaffi4 1 ~4 5A<{ijie,tiTfcy. ^Wifiia) 

■Cfcy, H2lc5iLfc3t'v.y K$|Sa>i44afflIE«^-4t 

LT!!a««^ji**tTt^^„ ^fc. 01. g|4fcJ:i;ig6(C 
^Lfcxtt^ioil±lil2icfcit€.^T-f T;u^iq3. -TJ^ft) 

[0 0 4 6] <4fflffiiE«?-4lCl*(4fflffiI*^$!|ffil[HlI» 
1 OAtffilffi^ilTfcy. 3-7JttMMiEmffi3 3lz«IEV 
c = 1.8Vrm8» a-7iR||ffijEmffi3 1 . 3 5|cm 
llVo+AV0s 3-7J|JtS1«iEm«3 2. 3 4I=®1EV 
C-AV0. U:^X*>7 hffliEB^3 6, 37ICSEV 
c+AVs*<Sl»0$^, ^fcJ*ffii|KSI1iiEm^4 1 ~4 
5 l=lii»9J|XMffliEffimSA<EPAa$4x-&. A V d 7 

I.OVrms — 1-1 . OV rms^T?EPJlPT?^So 

ic. Avsiiu^'Xi/^ hffiiEmiE-^fcy. -1.0V 

rms — 1-1 . 0 V r ms ^'CHUWC^'So 

[0 0 4 7] Ave<t Avstroiairtt (1 ) SEJZ** 

H^mmiztji'^jz^iz. &m^nlEm^umm^^ o*m 

J5£$*l-CI,^-5o *«iJ<0^^. (1) iC(0/3l*6. 7/m 

®«iti-/i!i=j: y x«i:^i^<7>{iaxui: l 

TftSiIUfc^S. O. O9mmt?fcofco LfcA^-oT. 

Jt^«»^ e«*o. 6 t^ty, it^mmm^mmm^ffi 
<o»ff«tn;hy7-$ias-^$cti=j:y, avs = 

O. 6AV0i:>tC«J:5^^Ufc. 
[0048] H7l-;*:«eBI=i3ltSiaffl«jEm^lCj:y 
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(OfSmoXfyy^-To m^Pm^ (A) it0e=O. 6t 
(B) Ititmotztblz. yS e=0i:LT:u>X'>'7 hffl 

[0 0 4 9] 

[01] **B3l=33lt-5fi«ffliEai^a>B«/<5i-i/a> 

[02] KSMojia^K^ro-^j^^-r 

[03] ;$:||lill=il3lt<&^««liEjg?-(D-«i$^-rBrai 

0. 

[04] it-r-f hA^I • (Ot^^^Lfcav 

i|JlS»^|i*5^-r0. 

[0 5] *f!eBlct5lt-i.fifflffljE^iF<7>(44BS^^^a>- 
^J*5^v-r«t^0T'i&y, (a) U>X->77 hA<^ftMi 

(b) Xl4©iE:5lRllcU>Xi/7 hA<fB^Lf=ii 

(c) x»iiroft*fiircu>xs/:7 h*<fi^Lfcii 



[01] 




[06] ;=ti:^B^I=t3lt«fitffl«jE3il^<D®a/<^i-><D 

-«ij^^v-r«sc0o 



1 : 




2 : 




3 




4 




5 




6 




7 




8 




9 





1 o : ^^^mm^um^^ 

1 1 :SL*»±lf 5^— 

2 1a. 2 1b: ^•^XStE 
2 2 : i/— ;U*t 

2 3 : }&^sm 

2 4a. 24b: S;|S 

2 5 : mmm 
2 6 : mi^m 

2 7 : «ffi§lttifif 

2 8 : jftffii^^ 

3 1-35: =J"7J|XMffliEffi® 

3 6. 3 7: L/>Xv:7 hffiiEafll 

4 1-45: «ffiiRMffiiE«fil 



[g|2] 




(7) 



^BS 2003-31 7 298 



[BI3] 



[04] 





Q 0.1A~0.3A 
B -<).1A~0.1A 
Q -0.3A'— 0.1A 



39:^ A:660nnn 
t'YA^rJ?<5^ :0.6mm 



[g|5] 



[06] 




S3 




(c) t-yoim 




[07] 




-0.5 0 o;5 



5D118 AA16 AA21 BA01 BB01 BB02 
BB06 CD04 DC03 DC16 

5D119 AA11 AA17 AA22 BA01 BB01 
BB02 BB03 BB05 DA01 DA05 
EB02 EB03 EC01 ECX)2 EC04 
JA09 JA14 JA32 JA43 JA64 

5D789 AA11 AA17 AA22 BA01 BB01 
BB02 BB03 BB05 DA01 DA05 
EB02 EB03 ECOl EC02 EC04 
JA09 JA14 JA32 JA43 JA64 



